This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the appHcant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



PATENT SPECIFICATION 



w 1514 700 



(21) Application No. 10461/77 (22) FUed 11 March 1977 

(31) Convention Application No. 667 278 

(32) Filed 15 March 1976 in. 

(33) United States of America (US) 

(44) Complete Specification published 21 June 1978 

(51) INI' CL^ C07C 17/38, 21/18, 41/12, 43/17 

(52) Index at acceptance 

C2C 200 20Y 311 31X 31 Y 364 36Y 410 413 414 418 41 Y 
43X 564 567 624 693 771 799 HJ YA 




(54) TETRAFLUOROETHYLENE/FLUORO (ALKYL VINYL 

ETHER) 



(71) We, E. I. DU PONT DE 
NEMOURS AND COMPANY a Corpora- 
tion organised and existing under the laws 
of the State of Delaware, United States of 
5 America, of Wilmington, State of Delaware, 
United States of America, do hereby declare 
the invention for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be paniculariy 

10 described in and by the following statement: — 
This invention is direaed to a process 
for separating fluoro(alkyl vinyl ethers) from 
tetrafluoroethylene, and more particularly to 
such a process carried out by direct- contact 

15 condensation. 

Tetrafluoroethylene (TFE) and a fluoro- 
vinyl ether (FVE) are copolymerized (to 
make the copolymer TFE/FVE) in aqueous 
medium according to the procedure described 

20 in U.S. patent 3,635,926. In this procedure, 
at the end of the reaction the polymerization 
vessel contains 

(1) a liquid phase comprising water, the 
copolymer TFE/FVE dispersed in the water, 

25 and the usual pol>Tnerization additives such 
as surfactant, buffer, and initiator, and initiator 
decomposition produas. Some FVE monomer, 
and fluorocarbon polymerization solvent (if 
such is employed) are present in this phase 

30 in emulsified form or adsorbed on the poly- 
mer if. the polymerization vessel, .is . under, 
pressure, 

(2) a denser liquid phase comprising un- 
reacted FVE monomer and fluorocarbon poly- 

35 merization solvent (if such is employed). 
Some TFE and chain transfer agent are 
present in this phase also, 

(3) a vapor phase- comprising mostly.^ un- 
reaacd TFE and some FVE, water vapor, 

40 gaseous chain transfer agent, and fluorocarbon 
polymerization solvent (if such is employed). 

Several ways of recovering the copolymer 
and also recovering the TFE and FVE mono- 
mers have been tried or considered, but 
45 found impractical. These are: 

(a) withdrawing the water/copolymer 
phase ( 1 ) under autogenous pressure and leav- 



ing phases (2) and (3) in the vessel for 
the next polymerization. This has two dis- 
advantages; first, part of the expensive FVE 50 
is in phase (1) and remains unrecovered, and 
second, some polymer remains in the poly- 
merization vessel, causing coagulum formation 
and resulting in oversize polymer particles in 
the next poljmierization. 55 

(b) withdrawing the denser bottom phase 
(2) under autogenous pressure. This method 
has the disadvantage of leaving too much 
FVE in the other two phases. Also phase 

(2) contains some entrained copolymer, leav- 50 
ing the FVE contaminated with copolymer. 

(c) withdrawing vapor phase (3), which 
will drop the pressure within the vessel to 
about the vapor pressure of liquid phase (2). 
Liquid phase (2) then bubbles up through 55 
aqueous phase (1) until phase (2) is vapor- 
ized. The disadvantages of this procedure are 
several. First, the vapor phase cannot be 
separated merely by cooling because the water 
vapor in it will freeze and eventually ice- up 70 
the equipment. Also complete separation is 
difficult because of the likelihood of fogging, 
with the recoverable components left en- 
trained in the vapor vent stream. In addition, 

the FVE, TFE and any solvent present can- 75 
not be recovered by adsorption on activated 
charcoal because it catalyzes the polymeriza- 
tion* of TFE. 

Thus, a practical way of recovering im- 
reacted monomers from this copolymeriza- 80 
tion process is desirable. 

The invention provides a process for separ- 
ating tetrafluoroethylene and a fluoro(alkyl 
vinyl ether) of the general formula 

XCF,(CF0uO— CF = CF2, 85 

wherein X is F or H and n is 1, 2 or 3, 
from a mixture of their vapours optionally 
also containing a solvent vapour consisting 
essentially of a fluorocarbon solvent having a 
boiling point between O^'C and 75 ^'C at at- 90 
mospheric pressure and a freezing point sijch 
that a solution of it with the fluoro(alkyl 



1,514,700 



vinyl ether) does not freeze at the lowest 
' operating temperature of the process, which 
process comprises: 

(1) contacting in a contact zone a vapour 
5 comprising tetrafluoroethylene, the fluoro(alkyl 

vinyl ether) and, optionally, the fluorocarbon 
solvent, with a liquid coolant solution con- 
sisting essentially of water and a solute, the 
solute being present in an amount such that: 
10 (a) the solution has a freezing point that 
is at least 5**C below, preferably at least 
'10*'C below, the contaaing temperature of 
the process; 

(b) the solution has a density that is at 
15 least 0.05 g/cc above or below the density 

of the fluoro(alkyl vinyl ether) and the 
solvent, if solvent is present, and 

(c) the solution has a viscosity of below 
100 centipoises at the contacting tempera- 

20 rare of. the process; . 

said liquid coolant solution on the one hand 
and the fluoro(alkyl vinyl ether), and option- 
ally the solvent, if solvent is present, on the 
other hand, being substantially immiscible; 

25 said contact being carried out at a temperature 
between — 40*C and 0^*0, preferably between 
-40*'C and -20^C; 

(2) removing tetrafluoroethylene as 
vapour from the contact zone; and 

30 (3) removing from the contact zone the 
liquid remaining after the contacting step and 
separating therefrom the fluoro(alkyI vinyl 
ether) mixed with solvent when solvent is 
present, and the liquid coolant solution. 

35 The process of the invention thus removes 
the vapors of certain fluoro(alkyl vinyl ethers) 
and the vapors of certain fluorocarbon solvents 
(if such are present with . the. vinyl ether) 
from a mixture of them with the vapour of 

40 tetrafluoroethylene, by contacting the mixture 
of vapors with a chilled aqueous liquid coolant 
solution that is substantially inuniscible with 
the ether (and the solvent, if solvent is pres- 
ent). The chilled aqueous liquid coolant solu- 

45 tion Uquifies the' ether and die solvent, but is 
not chilled enough to liquify the tetrafluoro- 
ethylene. The tetrafluoroethylene vapor is re- 
moved (by venting off^), and may be cleansed - 
of residual chain transfer agent and recycled 

50 for further use. The ether and the solvent 
(which are misciblc in all proportions) are 
substantially immiscible with the chilled 
aqueous liquid coolant solution and preferably 
are denser than the liquid solution. Thus they 
55 form a liquid layer beneath the- liquid- coolant: 
layer which can be separated from the liquid 
coolant by conventional two-layer liquid - 
separation procedures. Water vapour present 
in the vapor vent stream is simply absorbed 

60 by the liquid coolant solution. : 

The solvent, if solvent is present, and the 
liquid coolant solution should be substantially 
immiscible, i.e. the solubility of liquid coolant 



solution in the ether and the solvent, if pres- 
ent, preferably is less than 0.1% by weight 65 
at the operating temperature of the process. 

In its preferred aspect, the process of the 
invention is employed after the polymerization 
of tetrafluoroethylene and the specified 
fluoro(alkyl vinyl ether) to remove the non- 70 
aqueous phases that are present in the poly- 
merization vessel. The copolymerization of 
these monomers is described in U.S. patent 
3,635,926w Separatioa of the monomers is con- 
veniently accomplished by this invention by 75 
simply venting the vapors from the polymer- 
ization vessel into a zoue containing the 
liquid coolant described hereinabove. 

The first vapors vented from the pressur- 
ized polymerization vessel are composed pre- 80 
dominantly of tmreacted tetrafluoroethylene, 
but also contain minor amounts of the ether, 
the solvent (if employed) and water. As the 
venting of this vapor nears completion, the 
pressure inside the polymerization vessel is 85 
reduced until it is about equal to the vapor 
pressure of the dense bottom layer of liquid 
in the vessel. This layer then begins to vapor- 
ize and bubble up through the copolymer-rich 
layer and is vented off into the zone contain- 90 
ing the liquid coolant solution. 

Thus, as the vapors from the polymerization 
vessel vent into the zone containing the liquid 
coolant, the composition of vapors gradually 
changes undl they are composed predomin- 95 
antly of unreacted ether monomers, with sol- 
vent (if used), and minor amounts of tetra- 
fluoroethylene monomer and other entrained 
components of the polymer-rich aqueous layer. 

After the bottom layer vaporizes, the co- 100 
polymer-rich aqueous layer is removed and 
the copolymer recovered by conventional 
means, e.g. by coagulation, followed by de- 
cantation of liquid and by drying of the 
copolymer. ^ 105 

The function of the optional fluorocarbon 
solvent in the copolymerization of TFE and 
FVE monomers is described in U.S. 3,635,926. 
In selecting a solvent from the several types 
enumerated in U.S. 3,635,926 which will also 110 
be suitable for the subsequent ^recovery of 
FVE, certain limitations are imposed by boil- 
ing-point and freezing-point considerations. 
The freezing point of the solvent will gener- 
ally be below the lowest operating temperature 115 
of the recovery process (although some margin 
is allowed because the freezing point of the 
- recovered solvent/FVE mixture will usually- 
lie below that of the pure solvent). Preferably, 
the normal boiling point of the solvent should 120 
not lie above about the temperature at which 
the copolymerization of TFE and FVE mono- 
mers is carried out, as described in U.S. 
3,635,926; additionally, it should preferably 
be more than 20** C. above the operating tem- 125 
perature of the recovery process, to avoid 
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excessive loss of solvent as uncondenscd vapor with their normal boiling points and freezing 
in the recovery step. points. 
Suitable solvents are listed below, together 



n 

1 


70 


Formula 


n.b.p.,'^C 


f.p..-^C 
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23.8 


-111. ■ 


f 
t 




CCI.FCCIF, 


47.6 


-35. ■ 
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75 


CClFjCClF, 
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-94. • 


e 




CCl.FCFj 
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CCiF^CClFCHFj 
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CFjCClFCCljF 
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Of these, C-CUFCClFa is especially pre- 
ferred. Mixtures of the above substances may 
be used, if desired. 
10 The fluoro(alkyl vinyl ethers) used in the 
polymerization with TFE include- perfiuoro- 
(ethyl vinyl ether), perfluoro(n-propyl vinyl 
ether) and perfluoro(n-butyl vinyl ether) and 
their analogs in which a terminal — CF, group 
15 is replaced bv — CF2H. 

In carrying out the process of this inven- 
tion, the vapors from the polymerization vessel 
are contaaed- with the liquid coolant described 
above. Contact can occur by bubbling the 
20 . vapors into the liquid coolant, or, preferably, 
by introducing the vapors into a packed-^ col- 
umn while the liquid coolant circulates through 
it- Preferably the vapors are introduced near 
the bottom of the colunm while the liquid cool- 
25 ant cascades down from an entry pomt near 
the top of the column. The packing in the 
packed column is not critical and can be 
composed of any of the conventional types such 
as rings, saddles and spheres. The column 
30 can also be a bubble-cap or sieve- tray column. 
On contact between the vapors and the 
liquid coolant, the fluoro(alkyl vinyl ether) 
vapor and any solvent vapor present are con- 
densed to liquid form while the other non- 
35 condensed vapor is vented from the contacting 
vessel. 

The fluoro(alkyl vinyl ether) and solvent 



(if present) are normally miscible in all pro- 
portions. They are, however, substantially 
insoluble in the liquid coolant and are with- 40 
drawn as a separate liquid phase and reused 
directly in. a -subsequent polymerization.- 

One preferred liquid coolant is a solution 
of ethylene glycol in water. Preferably the 
ethylene glycol is present in an amount of 45 
between 50 and 85 percent by weight of 
the solution. This range of composition 
brackets the freezing-point minimum in the 
ethylene glycol-water system. Another pre- 
ferred liquid coolant is a solution of calcium 50 
chloride in water in which the calcium chlor- 
ide comprises between 22 and 33 percent -of 
the mixture by weight. The aqueous glycol 
solution can contain a small amount (e.g. 
between 0-01 and 1.0 percent by weight of 55 
the solution) of a buffer such as borax to 
inhibit formation of acid in the solution when 
mild steel equipment is used. 
■ The greater the temperature difference be- - 
tween the liquid coolant and the boiling points 60 
of the vapors that are to be contacted with 
the coolant, the better the degree of separation. 
Thiis, the desired temperature of the coolant 
is between — 40°C. and 0*'C., preferably be- 
tween — 40*'C. and — 20°C. Because any 65 
water present in the vapors is condensed and 
becomes part of the aqueous portion of the 
coolant, no difficulties arising from idng are 
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encountered in the process. 

The solubih'ty of the fluoroCalkyl vinyl 
ether) in the liquid coolant, and vice- versa, 
is virtually nil, so cross-contamination is neg- 
5 ligible. There is a substantial difference in den- 
sity (about 0.5 g/ml at — SS^'C.) between 
the two liquid phases, so separation of the 
fluora(alkyl vinyl ether) phase from the 
aqueous liquid coolant phase (under quiescent 
10 conditions in a collection vessel) is rapid, and 
separation by simple decantation is practical. 
The separation is such that the compositions 
of the fluoro(i.ikyl vinyl ether) phase can be 
direaly and conveniently measured by re- 
15 fraaometry. The low solubility of the fluoro- 
(alkyl vinyl ether) in the liquid coolant per- 
mits the latter to be continuously recirculated 
(with intermediate cooling), with very little 
fluoro(alkyl vinyl ether) and solvent, if pres- 
20 ent, held as solute in the glycol phase. 

An advantage of the direct-contact proced- 
ure used in this invention is that the process 
is conveniently operated at atmospheric pres- 
sure. Operation at higher pressures, e.g. 1—5 
25 atmospheres or more, would, in principle, in- 
crease the levels of recovery achieved; how- 
ever, the higher the pressure employed, the 
greater the amount of unrecovered polymeriza- 
tion ingredients left in the polymerizer when 
30 the pressures in the two vessels are balanced. 
The net result is a decrease in the overall 
degree of recovery when the pressure is raised. 
Thus although pressure is not critical, opera- 
tion at atmospheric pressure is preferred. 
35 A phenomenon frequently encountered while 
condensing vapors out of gas streams by pass- 
ing the vapor-laden gases over chilled sur- 
faces, as in a conventional shell-and-tube con- . 
denser, is the formation of a fog; i.e. a sus- 
4Q pension of very finely divided droplets of the 
condensed vapor in the uncondensed portion 
of the gas. Fog formation is undesirable, as 
it can lead to high losses in the gas stream 
leaving the condenser, for the materials de- 
45 sired to be recovered. In the process of this 
invention, losses through fog formation are 
negligible. 

The degree of recovery of the. fluorocarbon 
solvent (when present) by the process of this 

50 invention is only moderate (at least in the 
case in which this solvent is CCUFCClFa), 
since a significant portion (approximately 
half) remains emulsified with the aqueous dis- 
persion layer and/or adsorbed on the dispersed 

55 polymer particles. Surprisingly, however,- very- 
little of the fluoro(alkyl vinyl ether) co- 
monomer remains emulsified or absorbed, 
especially when the pressure in the polymeriza- 
tion vessel is reduced to atmospheric pressure. 

60 The modest recovery of the solvent is accept- 
able, since its cost is relatively low. On the 
other hand, a high degree of recovery of the 
comonomer is essential, since its cost is high. 
The degree of recovery of the fluorocarbon 

65 solvent can be improved by sparging the raw 



dispersion remaining in the polymerizer with 
nitrogen gas, and conducting the off-gas to 
the recovery system. However, this procedure 
is time-consuming and reduces the availability 
of the polymerization vessel for polj-merization. 70 
The procedure also increases the risk of pre- 
maturely coagulating the raw dispersion in 
the vessel if the sparging is carried out too 
vigorously. 

The packed column preferred for use herein 75 
can be operated over wide ranges of vapor 
and liquid coolant feed rates. Preferably, the 
weiijht rate of flow of the liqiiid cooknt 
should be high relative to that of the vapor, 
so that the temperature, of the exit vapors go 
closely approaches that of the entering liquid 
coolant. Limitations on the allowable rates 
are set only by the well-known "loading" 
or "flooding" phenomena which occur in 
packed columns. In addition, the polymeriza- 85 
tion vessel must not be vented so rapidly 
that entrainment of raw dispersion into the 
recovery system occurs. 

The separate addition of fluorocarbon sol- 
vent to the packed column (either as vapor 90 
or liquid) increases the potential degree of 
recovery of the fluoro(alkyl vinyl ether), since 
the added solvent lowers the partial pressure 
of the ether in the e:rit vapor. If added as 
liquid, the operating temperature must of 95 
course be above the freezing point of the pure 
solvent. 

The Examples. 

In the Examples which follow, vapors leav- 
ing the pressurized polymerization vessel are 100 
conducted to a packed column recovery system 
where they enter near the - bottom. . Uncon^ 
densed gases leave the column near the top. 
The chilled aqueous liquid coolant enters the 
packed column near the top to provide counter- io5 
current flow to the vapor. Coolant containing 
condensed gas is drawn off the bottom of the 
column. The heavier condensed gas layer is 
separated from the coolant layer and the 
coolant recycled to the packed column. HO 

The packed column employed comprises 
a 3 -inch stainless pipe 60 inches long, which 
contains 45 inches of nominal 3/8-inch cera- 
mic Berl saddle packing. A colleaion vessel 
below the packed column collects the liquid ii5 
coolant and the ether layers. The vessel con- 
tains means for drawing off each layer. The 
liquid coolant is redrculated through a copper 
cooler and back , to the top . of the packed 
column. The entire system is enclosed and, 120 
when tested for leaks at 5.0 psig pressure of 
nitrogen gas over a 24-hour period, was found 
to be leakage free. 

Example 1. 

Tetrafluoroethylene (TFE) and perfiuoro- 125 
(n-propyl vinyl ether) (PPVE) were copoly- 
merized to the copolymer TFE/PPVE in a 
polymerization vessel using CCI2FCCIF2 as 
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the fluorocarbon solvent, according to the gen- 
eral procedure described in U.S. patent 
3,635,926. 

During the course of this copolymerization, 
5 liquid coolant solution circulation was estab- 
lished in the packed column recovery system 
loop. A glycol solution containing 68 percen: 
glycol by weight, 1 percent NaoB+O; )y 
weight, and the balance water was employed 

10 as the liquid coolant solution. The level of 
glycol coolant solution in the 14-gallon cap- 
acity, stainless steel collection vessel under- 
neath the packed column was maintained at 
about 60% full. The glycol coolant was cir- 

15 culated at the rate of 2250 pounds per hour 
per square foot of (empty) column cross- 
sectional area. Methylene chloride refriger- 
ant, entering the cooler at — 40*'C., was used 
to mamtain the temperature of the glycol 

20 coolant stream entering the top of the packed 
colunm at about — 34*0. 

When the desired level of solids content of 
copolymer (23 percent) had been achieved 
in the pol3merization vessel, the TFE supply 

25 to the reactor was shut off and agitation 
stopped. Warm water was circulated to the 
jacket of the vessel to maintain approxi- 
mately constant temperature during vent-down. 
The vapor from the 9. 6- gallon polymerization 

30 vessel was vented off through a control valve 
into the packed column recovery system at 
the rate of about 170 standard cubic feet per 
hour per square foot of (empty) column cross- 
sectional area, giving a rate of pressure drop 

35 in the vessel of about 6 psi per minute. The 
piping connecting the polymerization vessel 
and the packed column had been steam- traced 
to prevent any condensation en route to the 
column. The glycol coolant circulation and the 

40 venting rates were maintained approximately 
constant imtil the pressure in the polymeriza- 
tion vessel had reached 75 psig. At this point, 
the rate of venting was reduced to 75 percent 
of its previous value (glycol coolant circula- 

45 tion rate remaining unchanged) in the interest 
of obtaining high overall recovery, since the 
bulk of the condensibles come over during 
the latter portion of the venting. Venting was 
continued until the pressiire in the polymeriza- 

50 tion vessel reached 1 psig. The valve in the 
piping connecting the vessel and the packed 
column was then closed and nitrogen gas was 
admitted to the vapor space of the polymer- 
ization vessel until the pressure reached 75 

55 psig. The contents of the vessel were agitated, 
with a stirrer for 30 seconds at about 20 
RPM. Agitation was stopped, and venting of 



the vessel was then resumed, at about twice 
the volumetric rate used initially. Venting 
was continued until the pressure in the poly- 60 
merization vessel reached atmospheric. Glycol 
coolant circulation in the recovery system was 
then terminated. After 3/4 hour had elapsed, 
the recovered condensibles were withdrawn 
through a valve located at the base of the 65 
collection vessel of the recovery ssytem. The 
non-aqueous liquid was clear and colorless, 
and could readily be distinguished from the 
glycol coolant solution because of its much 
low.er viscosity. The glycol coolant solution 70 
was slightly cloudy, but contained very little 
dissolved CCl.FCClFj solvent and PPVE. In 
two experiments carried out under the same 
conditions, PPVE recoveries of 91 and 92.5 
percent were achieved. 75 

The recovered liqufd in the PPVE layer 
was analyzed, after it had warmed to room 
temperature, by vapor-phase chromatography, 
with a confirmatory analysis by refractive- 
index measurement, and the data obtained are 80 
summarized in Table 1. In judging the per- 
formance of the recovery system, it was neces- 
sary to know how much PPVE and 
CCI2FCCIF2 were actually present in the vapor 
stream when the vapor space of the polymer- 85 
ization vessel was . ented down to atmospheric 
pressure. These amounts were measured in 
separate tests, in which the total amount of 
vapor was metered through a calibrated ori- 
fice, and the composition of the vapor was 90 
measured frequently during venting by means 
of vapor-phase chromatography. It was found, 
for polymerization runs identical to those used 
in the recovery tests described above, that 
about 146 grams of PPVE and 314 grams of 95 
CCI2FCCIF2 were present in the vapor vent; 
the total amounts charged to the polymerizer 
were 548 grams and 625 grams, respectively, 
and, for the PPVE, about 392 grams of this 
charge became incorporated into the polymer 100 
product and hence were unavailable for vent- 
ing. Although none of the CCUFCClFa sol- 
vent poljTnerizes, the fact that only about 
half the amount of it charged Is present in 
the vented stream is believed to result, from . 105 
adsorprion of the solvent by the collidal par- 
ticles of polymer in the aaueous phase. For- 
tunately, the amount of PPVE still adsorbed 
by the time the venting has been carried to 
1 atmosphere is relatively small, so the bulk 110 
of the unpolvmerized PPVE is available in 
the vapor stream vented into the packed col- 
umn. 
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WHAT WE CLAIM IS:— 
1. A process for separating tetrafluoroethyl- 
ene and a fluorofalkvl vinyl ether) of die 
general formula XCFj(CF2),0— CF=CF., 
5 wherein X is F or H and n is 1, 2 or 3, 
from a mixture of their vapours optionally 
also containing a solvent vapour consisting 
essentially of a ffuorocarbon solvent havmg a 
boiUn? point between 0*C and 75 ®C at at- 

10 mospheric pressure anc*. a free^inff point such 
that a solution of it with the fluororalkvl 
vinvl etherl does not freeze at the lowest 
operating temoerature of the process, which 
process compn va: 

15 C'l) contacting in a contact zone a vapour 
comprising tetrafluoroethylene, the fiuoro- 
(alkyl vinyl ether) and, optionally, the fluoro- 
carbon solvent, with a liquid roolant solution 
consisting essentially of water and a solute, 

20 the solute being present in an amount such 
that: 

(a) the solution has a freezing point that 
is at least 5'C below the contacting tem- 
perature of the process; 
25 (b) the solution has a density that is at 
least 0.05 g/cc above or below the density 
of the fluoro(alkyl vinyl ether) and the 
solvent, if solvent is present, and 
(c) the solution has a viscosity of below 
30 100 centipoises at the contacting tempera- 
ture of the process; 
said liquid coolant solution on the one hand 
and the fluoro(alkyl vinyl ether), and option- 
ally, the solvent, if solvent is present, on the 
35 other band, being substantially immiscible; 
said contact being carried out at a temperature 
between — 40*C and 0*^0; 

(2) removing tetrafl uoroethylene- as vapour - 
from the contact zone; and 
40 (3) removing from the contaa zone the 
liquid remaining after the contacting step 
and separating therefrom the fluoro(alkyl vinyl 
ether) mixed with solvent when solvent is 
present, and the liquid coolant solution. 
45 2. A process according to claim 1 wherein 



the liquid coolant solution is a mixture of 
ethylene glycol in water wherein the glycol 
is present in an amount between 50 and 85 
percent by weight of the mixture. 

3. A process according to claim 1 wherein 50 
the liqilid coolant solution is a mixture of 
CaClj and water wherein the CaQj is present 

in an amou.u between 22 and 33 percent by 
weight of the mixture. 

4. A process according to claim 1, 2 or 3 55 
wherein water is present in the vapour. 

5. A process according to any one of the 
preceding claims wherein the fluoro(alkyl vinyl 
ether) is perfluoro(n-propyl vinyl ether), and 
wherein said contact is carried out at a tem- 60 
peraturc between — 40'C and — 20**C. 

6. A process according to any one of the 
preceding claims wherein the contact is made 
by passing the vapours into a packed column 
wetted by a flow of the coolant. 65 

7. A process according to any one of the 
preceding claims wherein the fluorocarbon sol- 
vent is present. 

8- A process according to claim 7 wherein 
the fluorocarbon solvent is CCUFCCIF^. - 70 

9. A process according to any one of the 
preceding claims wherein the vapours are 
vapours vented from a polymerisation vessel 
wherein tetrafluoroethylene and a fluoro(alkyl 
vinyl ether) have been polymerised. 75 

10. A process according to claim 1 sub- 
stantially as described in either of the Ex- 
amples. 

11. Tetrafluoroethylene when separated 
from a vapour phase mixture by a process as 80 
claimed in any one of the preceding claims. _ 

12. A fluoro(alkyI vinyl ether) when separ- 
ated from a vapour phase mixture by a pro- 
cess as claimed in any one of claims 1 to 10. 

J. A. KEMP & CO., 
Chartered Patent Agents, 
14 South Square, 
Gravs' Inn, 
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